5 <^\^?>ciM'S- 

Mm " 



-A^mm^^xm iii m m\ - f- - - 
15 ^mmKmm^n^mmmm ■ 

200 &1t^M 202-220 

20 

Method And Related Optical Disk Accessing Apparatus For Calibrating 
Optical Disk Tilt Servo System According To Non-Constant Relation 
Between Locations And Tilt Angles of Optical Disk 

25 ^^mm 

Method and apparatus for calibrating an optical disk tilt servo 
system of an optical disk drive. The tilt servo system is for adjusting an 
angle between a surface of the optical disk and a pick-up head of the 
optical disk drive. The method includes: measuring focusing results 
30 of the optical disk at least three locations, and estimating tilt angles of 
the surface of the optical disk according to a physical model that the 
optical disk has different tilt angles at different locations. Then the 
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tilt servo system could be calibrated accordingly. 



mm mm 

'4^mmi^.mi^-m^m^mmimminmMmit^j3mRmmm 
10 9cmr^m 

^mmw- m x k m m m m ^ mwm ' m m m m -yt m # m m m. 

15 ftMJiiMfij ' i^iMi^mnmmmm^mm^^— » 

if # # @i • w — » 111 — m — mm.j'^mm 10 m -m m -fj m m m ° 
m^wmytmm lo t&H — ii^-mii^ 2-2 fl^fij/na^-m-H ° 3fes^m 10 

20 # ' $0—^^ 16 ^ —mm 14 ^ — #m(sied)i2A R~mmm 120 » s 
^[j^m 20 ffi5i53iS3te^a 10 eusfi^ ; mm 16 M^^^f 3fc{iM- is 
»ifj " mm 12A tgfpj^"?i-fi 14 mwj > irfffflj^iqjTfcsiM- is 
mytmmmuM i2a > tt-^tts^ti-® i2a « -^mm i2a 
Hi 12B — lEj^tt-fi 14 _hms!jE^ ' mmm i2b mtgi^iRTfee^it 18 n 

^1:1 m M fi: # , 5g 1 2 B # If mm-ytm m it: lis tti? 1^ n 

ifm«i4 ' r^:^}if «ssA ■ mmmy6mn±-)^ mjtt > a^iii^ss i2b 
30 ■m^fmmydAmmytm^ is a^sf^H 24 m ( miii:=. ) ' m^Msijs^ 
18 ^ifis]^i3<j®w>t- ' Mm^mmmw\Wu ' mmmmpimm 20 » 

iffi^$!J^^ffi 20 gfc#fic»iifl5si 12B mKMj'cmm. ' #^!JIS(f^^sJ 12B 
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mmm 20 MtHEJii.-fff]MMS!/^ Fp j^ffjiittm i2a _Le<jfHjflgii#i - ±t 

WlWI ( lii splits 111 ^'4 'if HI 26 i3<ji/i^tj ) igiSIS 12b ' i;xwm 

mmm i2b ffi^fciiifn- is e^jsgm ° hsiixsij i2b mytm^i is ;?jii[afl^ 
5 EgiiB5c«^s ' mmm i2b f^Ttiiit is ^^e^w^-tiiffi^^^ > 
-ffij^iiSiss 12B mm^Km^mm • mt^mmm 20 5:-#i9jgts»jth 
KMytmm ' mmmmm^^ pp wj^ss^ ^ m~jEmmm i2b ^i^^it 
18 mmmm ° mm_t^s<ji^:^.ip]gsM^M ' si^sttgi^MiKsi i2b 
^^5^3fciiit 18 ± ° ' nmmm. Fp {t^j^fae^A/j^fpisi^isi 
10 i2b±t cf^mm 26) ^Ki6^sgiiwia^fi<jf>fjffiifl{^ : mm^m - ^ 
$nH_:m^ ' mmmm^u p? i^m-zmm—mmmmmwu fso ;^m.m - 

^^SS 12B^>&tg^M5^7l^S^>^-;^^® 24' M^fHjMiJlii^ Fp 

mmm"^M fso ti# - ttm i2a m^mmMmwi Fp ^iraiiro^ai/iiiRgii 

15 FsO fHj ig m Fp # S ifi It 15 sli 1 2B ffl ® 24 m fi^ liEi SI ° R ;^ ' 

Fp ^hnmmmmmm fso ^ ' i2a iit #^8*11 its si 

12B ' 12B fnfiUrS 24 rpSfi^ifH,^:±tmj ° ^w;^ ' fyJMIH 

^ Fp ^fg . mmmnrnmrn i2b ±T-?4-i#iJ9ffis - 

20 ~^^m ' 10 ^nm^f^mmm^mmm • 3j57^m7fc?^ 
>t 18 mmm ; a^gt^^etnt^T ' is mmmmMmmmmmm 
m 12B f:^j#7ic2p ' mumn^mmiEmmi^ - > ^irp^ttiJiiT • 
mmmyeM^ 10 i^ffi^^wiiB^^^^^p^fi^igiE • mmm-ytm 
n 18 3^#iKMiB«ffi^2p^,3^i^^ 18 mmmmmmm i2b PBiifc# 

10 4^tfiiswMMfHjM^^ft 22 . mmMm. ^ mmjtmn is 
ITS Hi 12B mm ikipj ° ffffithffiMfnjM^^ft 22 . m^m m mmmm 20 
thmnmmm Fp » 3KfiiirrftiM{5]ffi^^ije 22 mmmi<^mmmm 24 
ifiKsji 12B mB'^j^n = 22 .iE5:i:sfi^i?f5tf 0 > rr!^ 



30 > HE ( M — #f ##111— HI— ) » 
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. m'lm^h- 18 mmm 24 mmmm i2b '^^^ffm • mmmm 
m 24 fi53fl<]is® D ^['^^j^sEfii DO ■ iiummm i2b ikm^mmmmm 
III 24 ± ■> Hiirit+jmiii^ijjm" -7K¥M 28 ' siif^mmmnm i2b ^fx 
fl^ tK 2p M ° M $n fij = m ' ihx Hi^ mm 24 m m m m 1 2b fig w fti m 

D :^ir^£gsi DO) ' jii^if^ 7K¥® 28 ° fiif^?i[i] 24 ' ^mm 
m i2Bmwnm=.^mmm - mi^-'^mif.mmmmytmn± ; m^m 
^mmm^ ' mmm i2b > ^tutrnffi 20 mmmM\mmmp]mmmm 
10 fT#iift ' gftfse^Mi^ifl 20 i;i—:^nmminmmm, fso aufniMm 
If Fp i^mmmm i2a ±fiijfsjMa« - ^wjmmm i2b t&fggi 27a 
yj\^±fi' ' 24 ±iE6^if jf5^ ' mmmm i2b tgi?siiiM5^?i!i 

M 24 _h " 

15 Y± iLt Rj Hf ' fffi m f^g M ;^ ijt 22 # f?5 m m m 20 mm m m m m 
5if Fp : mm-Afj^mmPimwm fso mnmmm Fp ' mmnm^.m 22 
nw^jsnrntamm 24 e-^ifissi/jc^pM 28 ' rnxueMmm 20 i^-MffliK 

X&onmfM^. Fp ^SiffiiJiitiRSJ 12B ^:^.S$-|jiM 24° SffiitblUt 

JF^ ' f^MfHiM^iic 22 ' iis^^>t 18 mmmwM i2b 

20 rnie^^j^^ ° mmmpjrfjk « Fp > mmmmmm 22 ^imyt 

m)n 18 ^[RjffpgH 27C S^:&[q]Q$C»»ftIf4g® '+amS^}»S^M 24 rn]i« 

iRss 12B tkm. ° ^mmnm^m 22 mmm^m 24 itif4fMse<ji§ra > ^ 
mmm 24 MtriBissiiisi 12B »5£f ' nmmm. 20 ^ it^gi i2b 
mmmmm^^mmmmmm^u Fp m/Jn - mmmm i2b tt^tssi 27b 
25 9tj fRj T ^ • fig ^ 5? SB 1 2B ig j# f J m m 24 m M m US m ° # m m m 

24 [elgf M/Jc^p® 28 ' mm 24 isati-lt 12A fMJfi^I^ltM D 5^[tntMM£iE 

8tt DO ' ffn m Mmm Fp mmi^^mmE'.'^iKn m m n m m fso tt 
wmmm^h • «#^ifi]i^^!p^jjgiK§^ fso m-x^-^ » MBt • ^mmm 
M M iJi M Fp m m mm^%m22 ^mmu m m m Fp m i& m m m 
30 f5] m. w\ M Fso ' M iff % m m n mmmm^mMj^ ^ ^ m b }if 

Hi 24 i5^ffif4liSMMM7jc^® 28 ; ifchBf fiiMf&HE^M 22 ifc#ff ih 

M«3t-i^>t 18 mmmum. - ^wjmb^ - mmnm^m 22 tg^Mflg^ 
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5 M i4 fHj m^m 22^ m n m m m Fp m m m m m m m fso ff, ift li m 
mmii^ ; -fifsjmi^ft Fp mmmmmmm^jt fso » MMfsiM^M 22 

Fp 'K«5!i^^?pfHii]gsFii^ Fso ° mnmmi^im^m^tmi'fmi^Am 
mi^mm^, fso ' mit ' ^i^ifHiflKin^ fso is^jms > • 
10 WLmnmmmMMm 22 ^stijE5iSf'^u?;BS^;^- » 

0iTSiT^ftRf4f^flg^^M 22 Mi'fmmmmmmisimmm. fsO'^ 
« M M m ^ m 22 IE it M mmii^m ^ yemm 10 tt^ m. m ^ m ^ w * 
frK^f. ' 9c Rm ^ mwinim^nmmm. fso ^mmi^^b ° it 

15 ( M — m # # H — > H -r. ) ; HI E ■t' r#L ?M wo > m& W S fli r h m 

m^m—^zytrnm 10 "^^^pftsi^fsjM^fE 22 aij^ftfi ° ^fc^i 100 

^-m 102 : mt&^mmmmm.^^ 22 ° y^^is 100 ^t£y6mm 10 

^ ii^^mii^mm'^M-mmt'j - mmmnm^m 22 :(±mm 

m Fso ;^fii o $nfiij®ttati!ifl^ ' ^mmf^m^mm (mn-m 

^^mm^mmmm 24 mmmmix ^ i^myK^m • m^m 
' m^^mmmnm^^m 22 >ss^f^»«#4fs]iKa<js:^ 

25 ftlMlK^ FsO " 

-^-m 104 : 12A > §11301 12B #m(seek)#®j?elj-/f-m 14 ( if # 

%-|n_-^ ) J:i'i<iMfiIffiMfig po > PI ' M^tMMMfufg ' 

i« It ^ sii 1 2 B ^ m fi'j ti «i 20 m\ m m m 0 m m m m m i^f » 
mmmm ^ mmmmm m m # m m n m m Fp m m > ft 
30 iij 11 m &f 1 2b ii T # sii g ' m m mmi2Bm m w m m a 

24ir-:]mM ° as^iiirxBi i2B'mm9tMmmmm^mmm - 
iJ&ii^si 12B miiim'mi&m^M^^mmmm 24 e^^e-f^frnBrS: 
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m ' ^tmm^mMm i2b mw\^i] 24 mMW. ° wimmm. i2b 
iJiM Fp r±{^/.fs po ^ PI ;^fia ' m^^^^mm'^ix.mmm 24 

5 f J ) " ^ i^^ ' M jjg iJl Fp iS fi |g PO > P 1 W re] fi^ fiS ' 

po ^ PI mm^znumw^ Fp mmm-j^ ' ft^5«® 24 ^£mm 
^f5R_h ' ^m&mikmnm^mmzKmwM ° fit i^jims^ 
M Fp ^f4B PO > PI ^imym'^wmmmm i2b ^saMM 
10 i-<im.^Mmm^ ' ^^pi^»T^»^fM 100 

106 : ^±ii?,^ 104 ^tbtiimitiM PO ^ PI i5<ji^iiM-j^ imx^m 
m 24 s^m ffifiif>zEaffii£>iGf:^e^:jttff^ ) it > w^pr^ifM 100 
15 #fM» ^iff ® J fl'ijfils ' m-m^m po ^ pi 

Rg^iiB 24 mmi)<,mw> • ^tf^iiSfEiBi® 24 mmmmm » 'fi 
» lan ® s 2p ® flu fi 1^ ' {5 e po ^ p 1 ^ m m m 
nmmm^mm^) m^Aikum^M"^^ - w^nsfifM 100 

24 e^ftiMfMS » ?ifef#i3i® 24 

20 ' l5fctg^>t/f mWffiUM 24 ««IC^ ( 7K¥ ) PJf » 



108 : sj^M'Riflg^.ft 22 mw-pm 106 53^^5fftB5f5e</p3s»iiK 

^s^>t 18 mmmum. ' mmmmm 24 i^^stkt^ ° 
no : ii?t« 12A ^ mm.m i2b PO ' ^mmmm 

25 m i2B ^ ^mmm. 20 ^ m mm mm mm m m m m fi^ > m m 

mfpmtf^mmm^ Fp ummmmnmm^M fso - m w^pitl 
fM 1 00 s-ij mmm pi m i^g fso m p m m itt 5s ° s 111 in ^ 

iJiM Fp ^mm.mm.m^i^mwMmMm. fso : mMMfHifls 
30 ^ M 22 ;iE A fF ' jt ^ a ^ ^1-; ^ a it 14 r? 

iireg^fuiKini^ Fp MnykmmmMi\m. fso > ^j^ji-tiait 

^mmWm 24 iKfTK^ogt^^^-D^ifM 100 ^fc#?]^ 104^ 106 
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R 108 timi^ 'mf^m^fmj mmmn^im-miniLmmm 
mMLiii&tmm ^ miEytmjn is mmmm& - r±JPw^ los ig 
Mm ' mm 24 iis^MtM:*^^^ ' miitmmi^mmm. Fp ®fc 

nj-^fi^^ j:mfH]MmS^ Fso = 

5 #w 112 : mmmmnmmm. fso ft • it nTJi(^:^tg(enabieMLfiMftf]M^ 
m 22 ' mmmnm^m 22 jE^mikmrnmrnmrn^n. fso 

114 : m^mmmmm^m 22 Kj^mtj^fi 100 - ;gT3K3t«« 
10 gfctgfi7fe?«>T- i8^fT«*4i?]K ' iffi mmnm^m 22 ^ii 
10 sfc#^«3^i^is^PBif#^i)f M^fe^K- 18 ^mmnm > »^ 

flgiH^ Fp mm^^n^m no 4'iTme!j»*^HiMi/^^ pso » 

mTm-^mm^^iM.u 100 itfji^i^if jb^ . effii«#^iiiA ^ m 
-t: 111 /\ ° ^ H - M HI ra i'f<j m t - h -a m h /\ m- m - ^ m 11 10 

15 M fT r^L li 1 00 m n pj ^ 75 1: 111 ° $0 fiij i^ff M ' nb m m m m 
iikmmmMm ' ^-.}'tmh-m¥r'ik ^ ycm^- is m%w\ 24 ^#¥ff 
7R2pffi 28 ; ji:bH^$it^5fciifj-rjfLis 100 ' wmmnnm^m. 22 ^ m^t - 
$aBi7\pjf^T^ ' ;j^j>tLfM 100 r?i^^ft > i2a #Y±i^-w 104 ^9bm-'m. 
^mmtLW: po ' ^^Mmg^f'jmMMf^ ; ^m^^mnmrnw. Fp 

20 fo o rfff^f*^ PO ' 24 mm^yk^m 28 mm^u 

m'^mmm vpo ^^'f^^ 24 niyim po fflfmtta i2a 

mmm)" mr^ • ^EHi-t4j > mm i2A^mmmm 12^—m^mm 
^—mmtLU po mm dxo ;^f4B pi ' m^M.mmnmmmmf^m 
mw: ' mnmmw. Fp ^mmmnmw. n - ittmm. n mi^^^mmmm 

25 mm 24 ^^±{SH PI ti^mixnm c tiiit^^ifFiSt vpi > ° ji^H/'N > 111^4^ 
m^mmmm ' Eiat^siM 24 .hfiifi^^KT^iio 28 - mm 24 ^tfiiH pi m 
mmmn'^±i^i.m po ' m^±iii.m pi - 20 msi^miixm 

rkmi^imwm Fp jsiiiijliirssl 12b M&:-h# ' i^XliftliirssS 12B 
ri!i tS 24 A^j IK ° iTij M m ^ Fp f5 g p i ^ po P^^ MM ( til ® IJi 

30 fi « fo) ' St sua 2 r±fie pi ^ po mmm^j^m 

( ti3l*S{Eg«l Ypl ^ YpO PhIW^^ ) ° 



7/24 



$n HUr 4^ tf; « Pf^ HI i^m't% f«j m m m 75 ' m m 100 4j - 

106 ^mmn^mmmmmuis^ ° ^^Er#H 7a > limiyLm po ^ pi mm 
7K'^m%t Dxo e^Ti ' Mfiiii] 24 -itfifg PO ^ PI m&mm 

5 DYO(=Ypl-YpO)-SJDtimif fl ^ fO ^IgfimmSt ' SiiHiS 24 UtR^T^M 

24 ^fug po^ PI PHiMiiffi^i/tf ff:^gfcnr^fis^Mf@«® 24 mmmmB ' 
iKYf li^ddj^:^ Ai m ' iooM,~^^^m 108 ^mmmnmmm 
22mmmm 24 nist^-^ ai e5ffcM#4i?.jg»M,«wA> m-i^-^^^mm - 
10 :swy\tt« ' mmnmm^ 22 m^^^m los 4^ , ^m^n ai i^m 
mmmum - myemn is e^ffif^jKyatssg 27c ^:^mmm (K^rM 
m 25 f^*«jgfcs*ffi«suet]fi®;^fu{§ ' -msimmr^ - m-b'^mm 
eg f5 H ) ° ^ 315 ^ )t 18 m mm 24 mmm ■ ¥ mi • m m m m % m 22-^ 
mmi^n Ai mmy^m}^ is n^mmmm^k - mm 24 mmm.^m:^^\^ 

15 m 28 zpfT ° S-TS5r±#;^li no 4^ ' Ytit 12A Sit # r Slj 11 Si 12B [H 

^iififg PO ' mmmmmiBimmmmmmi^ - Mut ittut agfH]§giJi§i Fp 
IT m m m (hj m m m fsO" mm )^ mm i o m m m m m m m ^ m 22 a: 
it^iifp ( i$-m 112) ■ Mi-^5fcf^ftKi4fwiM^M 22 m^m ( 114) ' 
->^i;xjE^mtihmy6m)n is mnrnm^mr « 



s^jt/^s^®:^— J ' iiimmnmixLm po ^ pi r<^&^mmn 
mnmm^u fso <• ^ffu - ?£»i^Mffln?r ' f^smu^m^i-^mm^-mm 

-tfe # ffi ±. Mk ^ ^ ^i^n f§ 1 00 M |g - u ie ii eg m m n m m §1 - m m ^ 
30 m m ft] M ^ m m m m (r^ m m m m m ie m m m m ft m^mn itt t» 

mK-m+^^&nkmmmf^m.m^mfv^mmmmm'^^^imn 100 mm 



20 
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m^mmmmmm ° mmApn^ - ^j^^iiS p mmmmm^m 22 mm. 
mm 24 mmf^zm^ic^MA ■ ^issfsg po ^ pi :zmmmmmm 24 32 
pao ^ i!i Pal ' Pao ^7K^mmmM^ Pal ;^mmm^ 

10 Paoi ' Mi£ PaO R p rFg;il^l^|H/ic2pg 28 m^^-f^M A ' nfffiA 

Pal ^ PaO mmmmm^K^m 28 ,>5«5^mm ai ' mmA (mmA~^ 
mm 9A ^^fnj||{^7F*Bi ) mTTt = ^^^ifii 24 mm^um^^m ' 3^ 
^ Ai mM'ik^mnifzp} A" mm - ^mmm 24 nrnm ' txmn±-^ 

n A m.-^^mt'k-^n Al ; M^±idtf^^*al;tLlM 100 oJ^U - i5f, 

15 U 100 rf^-M^ 106 , fltgEtagEUfi DXO ^ DYO feff aVf^E PO > PI fill 

aif^«lfflfl^ilSi 24 lh#mfl^ffiM@S±^^ffl|sJ ' W^nafig 100 cf^H 

20 fiiS^siiM 24 M^^-a-T-Hfi^fiis ' mmm^um.m. 100 108 
^W:ikm^n Al 5i$pMs^is 24 a^ffciM^iffiBt - m.-^mn^n ai 



Pf^H lOA ;^^f0Igfli^7F:Miil ) • 's'^^OrJftfM lOO 108 rfi 

i^c»^^ Al iffftoif ss 27C ffl«5fe^«rr 18 e^MMSSBt > nm±.m 

25 fgf^ifi PaO ^ Pal PeS 6^ 1^ © ^ fT tR 2p 28 > f^fi P ^ PaO lit SiJ 

fn7R2pgf 28 fig5iW#-*';2:3^j5?j(A-Ai) » ^^qjiSi^t • nmMM i2b 
#e no mi^mikU PO MSIfiJjMsJlM Fp R# 'it^M 24 mitLW. PO fi^ftg 

^HiMsJi§!f Fso ■ ummMtimmmmm fso gfcg$g=iti3<j ° [imiiitfj 
30 m >M fffi ijg ^ II 22 m m M ' « f4 9\ m % m. 22 ie 3=1: m- ft w\ w\ m 
wmwmwmm. Fp ^mmmrkmrnnmrn^ fso • gt^MM^Bfit « 
® 24 i^^^mmm. 12B /ijf^fietfMe^^si) E,wM«3g7j<2p ^ 
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WL^jfan 100 r|T ■ ^^mmiiM po ^nmmm Fp 'uwrnmnm-wm 
Fso ' 'i^MLm:9hmwM PO 24 ( ^^^^ Pao ptiiifi^sfiiiij ) 

Hi iE?ij.7K^ o ^iTij , ^i:iHi+fi)T>T^ - mmmm i2a j^AfSfg po ^^nmwx 

Fp 's'f1-a^ipfsJMI?l§jS FsO P# ' ithKHuS po Sfge^jBi iln 24 ( il^tfc 

iM^SE 22 — ifiiiAiLtsipfBjMm^ FsO mfkmmmmmt^mm - •^rn 
' mmiEmmmnmmmmmmmm. - mmm^mm. 10 ^3^#^ 

m it " f m ^ m :le s m f h ° 

^ ^ # FW {ti m n m % ml m ^ m > I'j i^i iti. m. isi « m m. is r^j 

2^ # 0^ ;^ 2P ?£• t g it m « ft ffi ^ |Hi B fi^ ;f^@ s ffci f4 |g 
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Ml" m 2£ ^ f nj HE m ' m ^ m m m m ^ m ^eje^m miEmmm ff 
5 mmmmmiM ' mmytmmmn'^mmmmj^mm » 



mm^m-t- ° iii-i — m-4^mm^~ ytmm 30 mxjjm:fjm7^km 

10 H » y^^m 30 tt'f^w— 32A ^ —mmm 32B > —mm 34 ^ — m 
m 36 ^ —^mmm. 40 ^ — f^Minjag^is 42 > —iiwmm. 48 

46 o 36 ffl^fi^tsij—^^n- 38 mm - 32A mwmm 
mm 32B tfj-Mfi 34 mm ; gf ikm 32a ^f^a-mtg^msif 3fcAi^M^- 
mFi 38 i)A#irx5fc?it->i- 38 ^*'i4 ° nmmm 40 m^it^iES^feii^ii 30 1^3 
15 Mfp ° ' mmm 32B t-E;if swTfc^^iAi^M^fe^A- 38 - mtg 

40 : sMtiffl 40 mmm^mm • ifctgfQiJfiurs&s 32B my^m^r 38 

mmm 32b jit^^s* ' i^mmmmm 32b isi^fesiM- 32 i^si^sgii > 
20 it^tii^M 32B f^B^ueij^^fe ° mm ' mit^^tr&TiiiRsM 32b ^ m 
mmm 40 rtafi^^Mius^^^fjas-fj <> Mms^H~-4iW)ti®a 10 . m-i- 
30 tk^wftiM-ftiM^M 42 ; ^ytmm 30 lEj^itff » 
i^^^aarBi ' mmmm^m 42 EPs«SMM4mffi 40 ^ttn^sfwiMiH^ 
F ' i^kmm^m^ 38 isi^f3^si 32B r,^mmmmmum - rfn^MfsiM 

m.)Y:m^ 38 fflfifs^if ffim 32B lygMM^siS ' mmn}Mmm. Ff^m^t 
mm^Enmm m n m m m ° m iit ' m m n m Mm 42 m je ^^^mm 
fi^iu ' -ju^m 30 ^^mmmnmx^m 42 mmfi-^m^u ' i^isim 



^DtuMi^ii^^iiifJ^ ' If ^^]r^'J#^l4^H]i^g^M^5^P^;tLfM'f^f^l^ii^®MT■ 



30 
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s 2p li II 46 tM m itb '-f^ M m. HT m mmitiMR s m f @ m m fi g 

5 0J t;?c IR 40 # 1^. 0J -/t a 32 A ^ fflij li ICZ Bl 32B # i/j M M & fl/. S ' » ^ 



m m m # # m + ( m — w # # iin — ) = m + - in :^ ^ fji^ 5^ 
Hn — Tfe 111 m 30 i-fj f ^ ftii 14 m m ^ ijt k m 200 m m ^ m m >tx 
15 mm - m m 200 ^^^r ^ ■ 

202 : m^{3tRmm^ 200 = ^^tl^i 200 n-j\)x.f£^mm 30 e^j^^fsniiM- 

30 mmmmm^m 42 - iT^smfHjMi?if>c ° 
204 : ^^-s^pfuB SO m^'j^mmM^iiiLU SI > S2 ' m 
20 32A mmmmm sib ummm^ixim - ^^i^fiB^ 

mm-§fi:;xmmm^^ pmrnmrnm 32Ai5}Mmmm 32B ' m 
nM^fsai 32B f^3fc5i>teiMa^3Sifiii'gii > mwmmm&i} 

25 mm " m^E^iiLmm mmmm^M ^^Lim > Wcftmry6mn 33 

^ m fiL mmi&m ix 1^^ m u ^ 
206 : m»i^-Mmiixi.m si^ S2 mmmmmiiLm so rHisiiffiimis 

m n fisiMMfiB sn ifna ( n=i,2,...mmm\iiLmmmmiifn 
^ ) > sisis?pfYrff so ma^mm'^mm, Dxn ; rfosswfi 
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B sn ifiiS2pfiff so mmimm f ff^mm - t^Jit^nifiss-^ 

AifflfiB Sn |S|S^1*fi El so mmmmn dyh " M-T* ' Fil 

DYn/DXn nj ^ ^ IJi^ 38 J^fi || Sn mmmmm ° M^J 

iSi^i ' ^m^mmmiiLm sn ti-n: dyh/dxh > gttg^j-syff*? 
5 itmTfc^it 38 ^mws^^mmMii^Lm: sn i^mm^ms o 

ft*3fe5iit 38 e^^Hs-T® ' mm^ 200 no"iifTM^)^ 

m ' f^*5fc«M- 38 ' m^WiU 200 

10 fTM^W 212 » 

mmuu 200 ' ^^mM-mm&mmiiLm sn ' gt»:^E 
^ fi id e Sn 1^ n m m m f ^ m- # 0# - "i m m m n m 
42mmmi^Lm so = mrmM 

15 g 200 gt nJiifTM^S 214 o 

mm^ ' i^siii m m -m m m & m 1^ m e^j m % m m mmm^ 

20 ^mm "J lixmm ^^M^(poiynomiai)m^m ^mmm ' mm 

m (m.M^m^^mmm) ^ m^m^mmmm sn mm^ 
mmm sn mm7tmmmm~^tt,mmmmi^ii'smmim - ttm 
miimmmmmmmmmmm - 200 WLmniwi-tbmm 

f^H so agftIi4>fM® ° mm\b. ' tiim: Hg it mmfsi^ lifts 
DYt» liJlfiite ' jthftSMMftfi DYt ^iff^S£-f#5ESii|{y. 

B Sn Wisfw ' iiimmmmmiiLm sn mnn^fMiM f 
30 ii-^Bf ' wmmmiiiM so a^jiisM^Misffifti^TK^^ » mTmm 

n 200 gfctgmfT^i^M 214 « 

#0 214 : ilfKM^M^,ft 42 mmmmmiMM OYt Jl^HMTt^M- 38 



13/24 



la^ ftfi 14 n m ° is ^ m 2U)- 212 - m m m m m d y t m m 

sill ^ Hfii iSliliS] ) Sifeif MMffltlm DYt ° mmff(^ ' 

mmmmm dyi Mtf-sfji;ffl#5E^sw<iie sn ifoitu: 

5 : ^E2f^#,1^4^ ' itm 32A ri^:#ffi^ii]ltH5Sl 32B #ii]^jit 

^ft^E^LSMfu® Sn ' n^^ummmmMm 42 is^^sfp > 11 

m^m^i 38 flljftIi4IMS ' fiJ!l^ElLt#^l3<JSMf5a Sn ± . 

=^iHiMm^ F ^mmmnmmmmm. dyi ° [ti«f4ii«s 

DYt nj^-n ' ifchHf 38 ;^S|ffi^t«lpf4B SO Pff 

10 3ajffiKB«l««IEM7K^ ° ' 200 

B^E^^ 212 ( m 210) +^Ji:iE{^®6Uf^jMf^M ' mm~^ 
mtamm^miEmmmmmm - nxwmm&mi^im so mm 

#w 216 : Wim^.pm 214 ci3Bii}itii^{&E so mm^mmmiEm 

15 tK ^ ' m 32 A M Kj li fx 01 32B # i{j ?g S {5 iS SO ' 

i« m [s] fs $rj m m mn^ ' ^^L m at m m n m m ite f = j 5h m 

218: HT^ifi^^fi jgugi^§sm , 200 WLn^mmmmmm^m 42. 
20 iiiffif^Mm^M 42 iixmmmmmwimmm - 30 

220 : m^mmmm 200 <> :gT3i53fe?3im 30 mt^iE^mytm^ 

38 ^tT»3H4#l5 - 

25 

m m — m * # b^} yjft u 200 tT rjtj m m - if # # iii + h c ar/ — 
#f # HI -I - - ) » 111 -I- H li iij + --- 41 ^ mm 30 g-ij 1 3 - 1 3 ^ f ij iiM 75 
Mm ' j^^n^^sBfiMiii 200 — 30 ±mm^mm • 
^PHujfrM ' 7i^s^>t 38 e^BiM 50 If ii^^^^ftA^ : mrmmmmmm 
30 T fi^j m m m m^mtstiE ' -^^m m n m i- =- m m m ^ ^ax^'m wi m 
mmmmm^mi^mmj ^^mmmm^m^m&mmm 5o<.:ajfcbK 
mm^ ' mmm 200 if^#w 202 mti^m - tt« 32A mn^.^m 204 
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^ ^mmmmm 32b ^mmW]:^:mmi^Lm: so ::^Mflilaffl||f^/:ia si^sz- 

St F i^i^mmmm 32b e^^ifsr^ ' ismmnmmm so - s^tfHiM 
5 m M F ii ^ w ff3 m Wc m ' fi: m m m 5 0 r±; m. ^ fi « ift- ifi, a 15^ 
° 206 4^ ' itffiMffi 48 it HT«»»i[ifig SI ' S2 mmm 



i±m SO f^JKfHlMP.a^u F ;^MS!J ' ^i<tB^S 50 ^m'Mmm si ^ S2 |m 

s^ffig SO DYi > DY2 ' mm-t^ ( siPTifH 13A 

i^mi^.^mm ) m^i^ ° > tk^pis 52 m^nnmmm 32B fr^j/jc^p 
10 M ' mmiiLm so> si S2 ^mmmm^m^ as ^^mm 50 ^>s!j3^/j^ 

PbO > Pbl ^ Pb2 ; UH^m 50 Pbl > Pb2 ±m PbO eUi^S^fif] 

^mnmm dyi ^ dy2 » m^mmHtLm si ^ S2 MKmf'riit so -^±mMk 

34 JiQ^jfug?^^- ' M'»rf#,'!',fiiEliJfu« SI ' S2 ^Mia-SmfiiM SO m 

iJ^TK^pggim Dxi ^ DX2 ' MU\m-t^Rmm iba ° - bi 
15 -hH (2^['#H 13A) L^^itb^^iA s ' mixmmmnm-^.m 42 mmik 
M 50 wMmma^mi^k^Mt^ sm^^Pbo ms^ummyK^m 52 mm 
if^n T ' m'^m^i^mwm so nmmiiLm so mmmmm » 

*s»^fiffifitt SI > S2 mmmiyLm so mmmj^^ dyi ^ dy2 



20 R7K^fmmm dxi > 0x2 > Mfmmm. 48 ittg^t^,^ 206 ct^fitf^f m^i 
m 50 SI > s2 mmmmmmmm " ' safuR si m 

MT^mmmm^ m^n ti - -aittMis pbi ^ Pbo ki^i^imtk^p 
iij 52 mm^-^ " ' fiMfie S2 ;i{fci?4fMj[&' oTfflj^^ T2 i^m - 
Pb2> PbO r^iii^isiTK^M 52 mm^n ° ss^BKiBffi^ieffi 

25 mmmis.mi^mmm cm-^mm dyi > dy2) mm^4^a^^w.mmm 
7K^-mm (mm dxi > dx2) > .'i^/^^^Ej ti ^ ti m^kA^m^j'T^mm 

DY1/DX1^DY2/DX2 3l5fHC^o^E#;-|f 206 ^>^tii DYl/DXl > DY2/DX2 
' gfu® 200 mmmn'^^-W^ 208 ' tt?K DYl/DXl ^ DY2/DX2 m 

^mw (mmm^--:si^Rm^m) ' - i^m^n ti > ti :^/Jn 

30 ' mPi- 50 TTT-^glJtti/liMJS} — 2p[i| , i5fe|5 200 BP «J ii It M i^M^ 210 ° 

fflMite ' ^mm 50 MftH+Hrtij3jf7fmM«ifliit^fit > ti ^ t2 
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200 m,w\^]^w 208 mn^^w^ 212 ' mmmm 52 nm^mmi^ 
mum ° 

5 ^ripi i-Hi5^3i^f^iij 13A ' 'A^mmmm-\-^^mm.rMm - mimm 

50 ^^-mmiixLm sn mmmnmmM-^mm^iLm so ^zmmmm - 
mmr^]7^mm^mmm.mmm sn iMs*pfuB so Rse^EEHMi^ttP 

" m^S^ISSft • HPS : Tn=T+ b*DXn ( M n=l,2) : «fc $P W M PJ ii 
10 m ' 3*5^ Tn ft^MMfu® Sn fi<jfffli4IMJS ' 3^5^ T 'ft*=K^fuB SO 
6^ffl?4llJtt" ' ffiJ DXn g£:afi«f5B Sn ^S^pfufi SO H^ii^mm = :B 

^51^ ' i^.m h mm -mt^ ° ^ t.m&^'Ax^^ > f-tassmfiiia so mmu 
m^^pi T b ' umMAiiLm. si ^ S2 mm^i^n ti ^ ti 

^m^^j^YAm DYl/DXl ^ DY2/DX2 *ft^ : YiE m M (5 H' SI > S2 > 

15 IP T^T ^ I] j^i:^ -t ^> 3^ ^ — la ^ M M m m al -J5 m m ( mmm 1 3 a 
m fv< ) ' M m utmm^ ^-n mh - 1;^ 2^ s .^g m so mm^t^n t ^ 
m ^mm ^ mnm-^EL^ m m m 4^ m m m m m m m ^ m m m m m ■ 

20 M# 6^»V|fHvr.efifflffif4@jK ■ (redundant);;^ 

^Pfi^f^SC b T o 

25 -^s$-?^M 50 ^^mmmmum ■ \(riii:mM^-m;±mm 50 

so mmmnm (-m-m.^mpi t) ' mm^fi-nmmmmmm dyi = 

200 m ' ffifffflflts DYt ^imfmrnmi^-m. 

51 515 it ^ ' Jt;i:«il:M : ^EffiMftlSE^M 42 M^^fiiiij so mmm!^ 

m ^ mm m ixr. msim n m m m f m m n m m m m * d y t ' m m m 
30 n^mm42 't^ psmmm m so ^fti m m s ii 7[v_ g, ^ , 
200 214 m ' mm 32A ^rcmmmmm 32B ^ibMfiK 

SI ' m^mmnm^m 42 ig^^iiM?^® 50 a^M?4jffi ; mmmm 50 
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m ' mmnm.§m f ^fjiiifffiB^ftii^ffifair DYt st • MMisiM^iiE 
42 m^w±i&mmm 50 ri^ftiMit - ffnithtKjeiM 50 mmnmmiiim. 
so ^i^jftHMis ' i^isi^mm ^ mAE^.7i<.^^r ° f^T^fti'-h#^it 216 41 - 

5 trim 32A > iilKHH 32B It fig IhI S *P g SO ' r± 1^ 0 S rtiO ^ §0 

ii m ' lit Hf {51 M §t F u m m m Bi m m fo - s h + h pi « 
m ' mmmmiiLm so Pftigsu?^® 50 la^^TK^p ' mmnm^m 42 

m^'^n T0iEji^° a*»*Pfufi so mm^mm 50 [piTi»ffii3^:^ t 
10 m ' sifjfiB SI mfs^mmum ( mstsis pbo ^ Pbi ri]m$^m7K^m 
52 5:3^$^ ) j^^mn ( Ti-T) : jfcbfffi^® 50 itfig SI 6<;iss ( mm 
niiim so ) ' mmmm mn(j)Y i-T*T>xi) > imifchrftitmsfc:^^ 
mminm. Dvt » 

15 BMS^fiiipfMiifi DYt ^mmmm • iftii--#?##[ii \-m cm— 

f f # % HI t =)" mmm :^^mmd^m ' hi + .t; 71: m m -^i 200 

Jiff /j^^M^ 214 ^ 216 ° Bfl + IZH ( ]^mm 14 A fi^jM^fsfPH^TK 

fswi ) 4^ ' fiiMfHjig^ijt 42 Esmmmmmm 50 a^fiiMfs^g - tM»# 
1^ 212 ( ^ 210) ^niammmmmA dyi - rr^mmm 47 a mj^i^nk 
20 ^idffi 50 is^mmnm - nritf^-^i^ ' H+ra'f mi-^iiiii^ 51 mi^m 

Pi+H ^ H 1-23 nXTP ' ^if^if^s® 50 -^-mmi±m: so e^iftjg > mm 

50 :S|J!I»f3iS SI ftJiftSJ^^^^MS^ffl-hHcf^a^SgH DYi ; ^H + ra 

4^ ' nmmnm^m. 42 isMfi^sffiMSMf^i^® 50 ^tsapfs® so 

DYt ° m^mm > i-ftiM{wiag^,^i 42 a^^-,^ 214 dpmm.wm 50 ;^fti 
Mjsa# ' m'^mmmmm 32BS£saiuis si &^ffg)3isias^ vji^^mm 
mmmmmm DYt . ^s^iiTfo^® 50 ^m^waLm. so i^ftsfiM-i^^e-iMzK 

4^ ° i« $n W ' 'Umm 50 ;^ ilti U S i>A Bl + n « Si M fl^ ^i- ftl 

30 mm ' mmmmm dyi nmnnmrm ( dyi-t*dxi ) » mm ' 'sf iTrt^i 
200 208 nmumm^^mmai^w^ 210 et^MMMftfint - m 
mmmmmmmm&mmm ° ^ii^:gi±]^^ 210 m 212 mf^ > pjt^ 
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m 214 ' mmii^m^m. 42 n^t^mmmmi^Lm so Pf^jifi^^iiSi^M 50 mm 



fi7K¥ ; tk-^ipm 216 ' mm 32A iirniniKsi 32B wt^mmmm 
e s 0 ' M ,w ^ ^; 0 s m m m. m 51 s ^ a^j f^j i]g 51 f g j 51 li 
fff] m m 5t Fo ( $p III + pjj ^ u^j > <> j^- ftpj ^4 gg ^ 42 

5 tgtStiifchS^ifEfJMmSf! FO lEitilff^T (iilstS^^-W 218 ^ 220) - fg- 
m«##iB + a ° IH + £BP:mHI-f — ^ytmrn 30 ft^3^.f#?xSi^M 

4" ' mmnm^m, 42 jEj^Mf^iif ;^7n*Hi - ^e^jPl^^ 200 ^ ht^ 
miEsietia^PMMi?^^ fo m • ffi«4f5HB^M 42 M^^mmwmmm 
' mmmm 50 mmmm > fgfiiMinsf FM^fflifists^PfeiMi?^ 
10 ^ FO ; ^iim,^m ' B\iw.mm 50 ^m&m - ffiMfiiM^M 42 iitgtg 
mnmmWu f s^Di^s^^fsisKm^ fo > mm^mm 50 Mfi^aixsi 

15 Tn=T+ b * DXn ' BP ^ % % M f m [ft" 50 ^ |5j fi {M # W ^ 

fti M u mmmm ^. i-k m m mi m m m m al m m ma^im m m -fs 

mWt) ' fiP"5jf^jf if^jifllMJK^aftliMffift* DYt ; ffrjE±3#.^ 212 c+i 
MMWfl'fi DYt=DYi-T*DXi as^u ' :2^i|0j!-tla6^5iffifflT^Jl^mMrtT 

6^#»5fc0iEftMMffi«» DYt (^Wl^m 210 ^ 212 »m05ffif4ffl« 

mmmmmu ° 

M ' : Tn=T+b*DXn+a*(DXn)'^2 ; 4) T ^ b ^ a ith '1^ IH §M ' H 

30 ^ a<j M » s T -M ii< ,yj = m m mi^^m. - -^tu fM 200 ^ ^j?- ,^ 204 
(BH+ii)'^^s^=fii^aMi3<jaii|<iitt si^s2:s: ss mmMmm&Ciii 

ifc^ Tn=DYn/DXn - ft n=l 3] 3 : ^SiifiMfSB Sn S<J M S 1^ I?! SI 
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ts 50 Pbn ' MiMs*ifu{i SO mmmui^mm so ^cnw-, Pbo > 
m '{^f^Tn fiu m Pbn • Pbo m m m tk ^- m s 2 m ^ n - rrij m Dxn 

Sfeg Sn milLW. SO Pm'ia^JzK-^lJtilii ' fig it DYn nj |±1 (5 g Sn > SO 

5 Ji wk m 41 II -fi Tfe .^Hi fi^j ' ^ I i JM M 43 # jia M m ' wl m 

m-H^^m 21.2 4'iy^JMi4fflftm DYto if##|l| + -fc: ; M^HI + TN^^Ki/ 

' m-i'-t:mn,m-\'/\iL^mmm.i^ > r)?tfM 200 t^^m 214 
fTffifv4ffi«H^&!j7F:MH » nmmmwmM. 214 ^Jifiiii] 50 

10 figuf • Si® 50 ^mmi^m so Pft5fiM0iE:^7R2p • nlf^&iMifJfiB 

SI ' 50 mmnmmum so m^'mmmmmmnmmmmm 

DYt ' nftfltbMf4ffif«M DYt aJifmm - DY1-T*DX1 " 

r± it 1^ a ffi 4^ ii i-j^j ;t @ 200 H# ' nj ^ f^g - gjij c jjj^ is] — n 
15 M ,11, ) 4 ii jgs^ ©J fi i3<j yj^^nm ta a fifj m 40 ^ k ?f. m m. 46 

111+ A- ^ +H::e'3Hxi:i^xiAr^^iii 50 \ti}A:.mmMmmMm^mm^wm 
mm ' m^mm^mnmm.mmwmm 50 li^ymm&^jmu ° ^^u* 

20 b ' KmTmmmnmmummmmmmmm'j^^mm 

m 32B ^fjj^^jc^M' roffciMfsiM^iit 42^i::j.^xmmm 50 ;^ffif4fM 

'»M?4Mflg^,MnrB5(«ii]Kgi 32B mp^mmnwmm 
25 mmm^mm^n - rffi^^^D^i^ffiwa-fr^iiaMfflMiiiitf jf;^ » fit #-^' 
111+ A ° rii+Aii3fcii^ii 30 ^^i^i^^-mmnM^m ei ^mm.m^m 

50 ^ 32B rn1^J%l3<j7T^;ffiBI ° ^1, 111 + A 4 ' ffiMfeJIM^Ijt 62 15J 

^xmw^mimmmmQmm 47b e^^inj 3^4*1117 as 32B i^i^^^i^u > mi 
itb fti M fsj m ^ If 6 2 IP :g m mmMm^iM^Tj^m^ m w m so mm 
30 ITS sH 3 2 B p^i t^^ m m n n a ° # - + # m z mw^ nj fp> it a ^ 
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msm-' r± -yt m m- m m m n m m m m u m m iiti m m m r ' w ^ii m m 
WL ^ m je m ±tfa K 2p 3t- sfi fi 41 fl'j m m n m - m rr u m m y^ mf^rm m 

%t ) m z ^f^i m m m m ix m m m mmz^m^ m m t£ m m m^m^ 

0 



15 m^mwMWi 



m - m m my6m^ tg n ^ .it « m " 
HI m m — % m m, m mz^^mm = 

H + z: 7^ # f}f§ H + 5i ^ ii jfcg f sj ^ |^ ?p atj r^u ^ 

H + H > - fi la + - - ^ 3t fis^ 11 it it fT H + - rj?t fs m m m m ° 
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5 10 ^ 30 -^mm 
12B ^ 32B mmm 

20 > 40 mmmm. 

24-25 • 50 
10 28 ^ 52 7jc^® 

48 nfwmm 

100 - 200 iJ^fS 

Fp > F mmm^ 

D ^ DO ^ YpO ^ Ypl ^ DX1-DX3 - 
15 P0-P2 ^ S ^ S0-S3 {uia 

PaO-Pal > PaOl - Pb0-Pb2 - PbOl 

fo - fi m^fi, 

7A - 9A > lOA > 13A MM 



12A ^ 32A mm 

14 ^ 34 m$K 

18 > 38 ytmf^ 

22 > 42 > 62 mmmmmm 

26 ^ 27A-27C > 47A %^fM 

46 ^mmm 

51 ^ 53 jr^,^ 

102-114 - 202-220 iirMW 

Fpo > FO mmi^iMm^M 

DY1-DY3 Sgif 



Pbl2 ^ S 

A ^ Al ^ T ^ T1-T3 



20 
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—mmm}im--~-7'6mmzycm}^fmmmmjr^m ( hu servo system) 

iL mm^tmi^^m m m m - « m\ m mmm^ m mnm-^^mm ^ 
':^mmn m a m\ ts ;t f ^ m m m m it m m- - ja'j m m # _a « 

& ^mmytmn^m m m m zk m^^pi^ > 1? m. mi m j't m m 



m I [1 it m m ^amm 4 m^yjm > 53 ^ # w = 
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6. -^mm ' it^-^w 

iiLMR^ mmiiirM^ryfj^im mmmytmh- ^m'^mmrn - mm 

mm " 

15 

m n m ^ m ^ ' m n\- n m m tr m m ^ a m fi mmm^ m m m m • 
m m m m n ^ m m m m & m m m 5^ m m m m u & ; mj m y'd m m 

^ PI B fit; f® f4 IM 1^ B ;i :5t ffli iig Si P^g W 6^ BS ° 

25 

m # It fij'j i^- if m mm mm m i± m m mi mmz m m ihm^ — 

30 

10. m^mmmmmm 9 m-z-)'cmm - n^t^'Mmycmmmiiimmmm 



23/24 



24/24 



